**Abstract**

**Objective:** Balance between serotonin (5-HT) and kynurenine (KYN) pathway of the tryptophan (TRP) metabolism is associated with the pathophysiology of major depressive disorder (MDD). 5-HT functioning is modulated by the serotonin transporter (SERT), which terminates neurotransmitter action. The aim of this study was to examine the association between TRP metabolism and SERT availability in first-episode drug-naïve MDD patients.

**Methods:** Thirty-three MDD patients and 33 age- and sex- matched healthy controls (HC) were recruited. SERT availability was measured using the radiotracer ^123^I-ADAM with single photon emission computed tomography in the midbrain, thalamus, caudate and putamen. Serum TRP and KYN concentrations were measured using enzyme-linked immunosorbent assay. Tryptophan breakdown index (TBI) was calculated from the KYN/TRP ratio. Mann-Whitney U Test and Spearman\'s rank correlation were performed for statistical tests.

**Results:** There was a borderline significance between MDD and HC in TRP (71.01±33.11 vs. 52.29±21.25, p=0.058) but lack of difference in KYN (1.30±0.42 vs. 1.34±0.33, p=0.438). TBI was lower in MDD than HC (0.02±0.01 vs. 0.03±0.02, p=0.021). No differences in SERT availability between MDD and HC in all regions (midbrain: 2.81±0.64 vs. 2.84±0.55, p=0.990; thalamus: 1.06±0.48 vs. 1.07±0.48, p=0.903; caudate: 0.74±0.33 vs. 0.80±0.24, p=0.705; putamen: 1.02±0.45 vs. 1.17±0.29, p=0.254). When correlating TRP, KYN, and TBI with SERT in four brain regions in both groups, only KYN correlated with SERT in the midbrain in HC (ρ=-0.544, p=0.001). A further analysis showed that, at TBI \> 0.06, midbrain SERT correlated with TRP (ρ=-0.900, p=0.037), KYN (ρ=-0.900, p=0.037), and TBI (ρ=0.900, p=0.037) in HC. However, this could not be replicated in MDD.

**Conclusion:** Our results are the first to demonstrate complicated interactions between TRP metabolism and SERT in different brain regions. The significance of the association between TRP metabolism and SERT in HC, in particular at different levels of TBI, is warrant for further study.
